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FILTERS AND METHOD FOR PRODUCING FILTERS 
FIELD OF THE INVENTION 

[0001] The present invention Goncorno — relates to a method 
for producing filters with membranes of hollow f ibrc f iber s, 
for example for dialysis, -it — further More particularly, the 
present invention relates to a filter with membranes of hollow 
f ibre f iber s, in which the hollow f ibro f iber s are arranged as a 
bundle essentially parallel to one another in a tubular filter 
housing . 

TECHNICAL BACKGROUND OF THE INVENTION 

[0002] Filters with membranes of hollow f ibro f iber s are 
employed for the most diverse purposes in the field of 
dialysis. For example, such filters are utilioc utilize d for 
haemodialysis, in which blood is passed through the inside of 
hollow f ibro f iber s constructed with semi -permeable walls and 
dialysis fluid is caused to flow past the outside of the 
hollow f ibro f iber s . During this process , diverse convection 
and diffusion processes take place across the walls of the 
hollow f ibro f iber s that — which result in a — cleansing of the 
blood and removal of superfluous fluid. Furthermore, the 
electrolyte concentration in the blood is conditioned and 
buffers such as bicarbonate or acetate, for example, are added 
to the blood. 

[0003] Filters of this kind are also utilioc utilize d for 
so-called haemof iltration, in which a substitution fluid is 
added to the blood. The blood is fed through the hollow 
f ibro f iber s, but no dialysis fluid flows past the outer 
surface of the hollow f ibro f iber s . In this case, superfluous 
fluid, in particular water, is removed from the blood solely 
with the aid of a pressure difference across the membrane, 
i.e. the semi -permeable wall of the hollow f ibro f iber s . The 
substitution fluid can be added to the blood either before the 
filter or after the filter. 

[0004] The above-mentioned filters can also be used for 
producing the substitution fluid itself; they are then called 
ultraf liters . In this case, water is fed through the hollow 



fibrc f iber s and, by means of a pressure difference across the 
membrane or semi -permeable walls, filtered through the same; 
the water is filtered sterile by the removal of bacteria and 
endotoxins as well as other contamination products. 
[0005] Further utilioationo — utilizations of the above- 
mentioned filters are_j_ for example_^ 
hacmodiaf iltration hemodialif tration , a combination of 
hacmodialyDic — hemodialysis and — hacmof iltration hemof iltratoin , 
and plasmapheresis, in which the aqueous blood plasma is 
filtered out of the blood and fed back into the blood after 
treatment. However such filters are also used for reverse 
osmosis . 

[0006] Several processes are known for making filters with 
membranes. For example, a process is known from BE C German 
Patent No. 2 8 24 898, in which several hollow fibrc f iber 
lengths are continuously combined to form a bundle. This 
bundle is then fed step-wise to a potting apparatus that pots 
a limited area of the fibrc f iber bundle with a potting 
compound so that a firm block is created that encloses the 
hollow fibrc f iber s . In this way, by the step-wise advancing 
of the f ibro f iber bundle, firm areas or blocks are formed on 
the fibrc f iber length at predetermined distances . In the 

subsequent process, the f ibr e f iber length is divided into 
individual bundles by severing each of the fiarm blocks through 
the middle. In this way ^manner, individual bundles with firm 
end regions are created. These firm end regions are processed 
in a further step such that the f ibre f iber bundle enclosed in 
the firm region terminates with open ends. The thus formed 
fibrc f iber bundle is then put into a two-part housing. 
Subsequently, the two housing parts are brought together and 
firmly joined. 

[0007] A disadvantage of this known process is inter alia 
the many process steps, which are expensive in terms of 
apparatus and cost. Furthermore, with this known process only 
bundles of one size for filters, or filter housings of one 
size, can be produced. To produce fibrc f iber bundles with 



different sizes for filters of different sizes the potting 
device must be replaced. This determines the size of the 
f ibrc f iber bundle . 

[0008] Furthermore, with this known process there is a high 
danger of contamination for the hollow f ibrc f iber s and the 
finished f ibro f iber bundle, as numerous processing steps are 
necessary and consequently much time passes before the hollow 
f ibrc f iber s or the f ibrc f iber bundle is enclosed in the 
housing and sealed from the environment. 

[0009] This is true for the filters manufactured with this 
process as well as for other filters, for which a f ibrc f iber 
bundle is fabricated in several processing steps and 
subsequently combined with other parts to form a filter. 
Examples for such filters are disclosed in BE - A - Ge rman Patent 
Nos. 28 44 941, DE - A- 28 45 002 and BE A 28 45 003. The filters 
disclosed therein are each composed of several frames holding 
f ibr c f iber bundles. The individual frames with finished 
f ibrc f iber bundles are set on top of one another and clamped 
together by means of clamps, which form the housing. By 
adding end portions that include connections for inlet and 
outlet, the filter is finally completed. 

[0010] Another known process consists of the feeding of 
hollow f ibrc f iber s to a winding wheel and winding these in 
sleeve lower parts arranged on the outer circumference thereof 
by turning the wheel. As soon as the desired f ibrc f iber bundle 
thickness or f ibrc f iber bundle size has been reached, the 
winding wheel is stopped and the sleeve upper parts are placed 
on the sleeve lower parts and fixed there. Subsequently, the 
hollow f ibrc f iber s are cut between the sleeves, the sleeves 
are removed from the winding wheel and transferred to 
apparatus for taking the finished f ibrc f iber bundles out of 
the sleeves and placing them into tubular filter casings. 

[0011] This known process also has the disadvantage of 
numerous processing steps, so that in addition to the high 
constructional expense and the attendant cost there also 



exists a high danger of contamination of the finished 
f ibrc f iber bundle, as has been described in detail above. 
[0012] From US — 4 — — 0^5 — U,S. Patent No. 4,341,005, a 
process is known where — in which hollow fibers are fed to a 
winding wheel and are wound in first housing portions of a 
filter placed on the periphery of the winding wheel. If the 
first housing portions are full or slightly overfull, a second 
housing portion is placed over each fiber filled first housing 
portion. The two housing portions are secured together, and 
the hollow fibers between the housings are then cut. The 
housings are removed from the winding wheel, and the hollow 
fibers at the ends of the housings are thereafter potted by 
centrifugal castings_^ which also permits the potting compound 
to join with or to adhere to the housing walls as well as to 
the hollow fibers. Following this potting the ends of the 
hollow fibers are again cut in the area of the potting 
compound to rej;^expose the hollow coroQ cores and end caps are 
sealed onto the housings to complete the filter. 
[0013] Even if with this known process the risk for 
contamination of the finished fiber bundle is reduced, this 
known process still has the disadvantage of numerous 
processing steps. 

[0014] From US 4 343 668 U.S. Patent No. 4,343,668, a more 

complex process is known, where a potting compound is applied 
at spaced intervalls on the hollow fibers during rotation of 
the winding wheel . This requires a complex asd — complicatod 
device leading to high constructional expenses and attendant 
costs . 

[0015] From US 4 &3-8 3r^€ — U.S. Patent No. 4,038,190, a 

process is known where hollow fibers are wound on a core, 
whereafter the core is placed in a housing. 

[0016] This known process also has the disadvantage of 
numerous processing steps, so that in addition to the high 
constructional expenses and the attendant costs there is also 
a high risk for contamination of the finished fiber bundle as 
has been described in detail above. 



DESCRIPTION OF THE INVENTION 

[0017] In view of this background it is thuo tho an object 
of the present invention to provide a method for producing 
filters with membranes of hollow f ibrc f iber s, for example for 
dialysis, whereby filters of any desired size can 
inexpensively and easily be reliably manufactured without 
excessive outlay, and with which the danger of contamination 
of the f ibro f iber bundle during fabrication of the filter is 
reduced. 

[0018] A further object of the present invention is to 
provide a filter with membranes of hollow f ibro f iber s, in 
which the hollow f ibro f iber s are arranged essentially parallel 
^[1 to one another as a bundle in a tubular filter housing and 

that can be easily, inexpensively and reliably fabricated 
without excessive outlay. 
SUMMARY OF THE INVENTION 
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III 

tj [0019] In accordance with the present invention, these and 

other objects have now been realized by the invention of a 
method for producing hollow fiber membrane -containing filters 
including a filter housing having a first portion and a second 
portion and including a first end and a second end, the method 
comprising laying a plurality of the hollow fibers in the 
first portion of the filter housing to form a bundle of the 
hollow fibers, forming the first and second portions of the 
filter housing into the filter housing, sealing the first and 
second portions of the filter housing together, connecting the 
plurality of hollow fibers together at at least one of the 
first and second ends of the filter housing, connecting the 
plurality of hollow fibers to the filter housing and 
simultaneously adhering the first and second portions of the 
filter housing together by applying a potting compound 
thereto, and cutting the ends of the hollow fibers at the at 
least one of the first and second ends whereby the plurality 

of hollow fibers include open ends. In a preferred 

embodiment, the method includes sealing terminal end portions 
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to the first and second ends of the filter housing so as to 
cover the ends of the hollow fiber bundle. 

[0020] In accordance with one embodiment of the method of 
the present invention, the laying of the plurality of the 
hollow fibers in the first portion of the filter housing 
comprises mounting a plurality of the first portions of the 
filter housing on a rotary winding wheel, continuously feeding 
the hollow fibers to the plurality of first portions of the 
filter housing as the rotary winding wheel is rotated, whereby 
the hollow fibers are laid serially in the plurality of first 
portions of the filter housings, and severing the hollow 
fibers between the plurality of filter housings. In a 
preferred embodiment, the method includes severing the hollow 
Kl fibers between the plurality of filter housings after the 

II sealing of the first and second portions of the filter housing 

Co together. 

*■ f i 

5-' [0021] In accordance w ith one embodiment of the method of 

III 

flJ the present invention, the first and second portions of the 

filter housing are flexibly connected to each other, and the 
1:1 sealing of the first and second portions of the filter housing 

^^''--l together includes swinging the first and second portions 

l^y together. In a preferred embodiment, the first and second 

Q portions of the filter housing are flexibly connected to each 

other by means of a film hinge. 

[0022] In accordance with another embodiment of the method 
of the present invention, the first and second portions of the 
filter housing are each half shell shaped, whereby the filter 
housing is tubular. 

[0023] In accordance with another embodiment of the method 
of the present invention, the sealing of the terminal end 
portions to the first and second ends of the filter housing 
comprises a sealing method such as gluing, welding or 
screwing. 

[0024] In accordance with another embodiment of the method 
of the present invention, the method includes clamping the 
first and second portions of the filter housing together prior 



to sealing of the first and second portions oi: t^ne i..L±cer 
housing together. 

[0025] In accordance with the present invention, a hollow 
filter membrane -containing filter is provided comprising a 
tubular filter having a first portion and a second portion and 
including a first end and a second end, a bundle of hollow 
fibers disposed substantially parallel to each other within 
the filter housing, the first and second portions of the 
filter housing comprising half shell shapes, and potting 
compound connecting together the bundle of the hollow fibers 
at the first end of the tubular filter housing, connecting the 
bundle of hollow fibers to the tubular filter housing, and 
connecting the first and second potions of the tubular filter 
housing together. In a preferred embodiment, the hollow 
filter membrane includes a flexible connector connecting the 
first and second portions of the tubular filter housing 
together. In one embodiment the flexible connector comprises 
a film hinge. 

[0026] In accordance with one embodiment of the hollow 
fiber membrane containing filter, the filter includes clamping 
members for connecting the first and second portions of the 
tubular filter housing together. 

[0027] Thos e — The objects of the present invention are 
achieved by way means of a method wherein hollow f ibro f iber s 
are laid one after the other in a first housing portion to 
form a bundle, subsequently a second housing portion is placed 
on the first housing portion to form a filter housing, the 
housing portions are joined in a sealed fashion, the hollow 
f ibrof ibers are joined in a sealed fashion both to each other 
and to the filter housing at least at one end by means of a 
potting compound, and the potted f ibro f iber ends are cut so 
that the hollow fibr e f iber s terminate with open ends, whereby 
the first housing portion and the second housing portion are 
adhered together by means of the potting compound when the 
hollow fibre f iber ends are potted. 



[0028] This obviates an additional processing step for 
providing a sealed joint between both housing portions, so 
that the method as a whole becomes simple and less expensive. 
Polyurethane can be used as a potting compound, for example. 
This is particularly favourable favorable w hen polycarbonate 
or ABS (Acrylnitril-Butadiene-Styrol copolymer) is used as the 
material for the housing portions. 

[0029] The advantageous method for adhering the two housing 
portions by means of the potting compound can also be reliably 
employed when the hollow f ibrc f iber s are to be connected in a 
sealed fashion to one another and to the housing portions or 
the filter housing only at one end. In this case, for example, 
the potting compound can be fed in a suitable manner to the 
contact surfaces of the housing portions and to the ends of 
the hollow fibre f iber s that are to be potted. 

[0030] According to a preferred further embodiment, the 
hollow f ibro f iber bundle ends are each covered with a 
terminating part that is connected to the filter housing in a 
sealed fashion. 

[0031] With this method it is possible to manufacture 
filters of any desired size simply and reliably, while at the 
same time, the danger of contamination is significantly 
reduced — according — fee — fehe — preferred — embodiment . The hollow 
fibre f iber s are laid one after the other in the filter housing 
to form a bundle, and the filter housing is closed directly 
after completing the fibre f iber bundle. The fibre f iber bundle 
is thus exposed to the surrounding atmosphere for only a short 
time, so that the risk of contamination of the fibre f iber 
bundle is reduced. Also the risk of contamination of 
individual hollow fibre f iber s during the formation of the 
fibre f iber bundle is reduced, as they are laid directly in the 
filter housing, and is not required to pass through several 
processing stages before arriving in the filter housing. 

[0032] Laying the hollow fibre f iber s one after another in 
the filter housing has the further advantage that filters of 
any desired size can be produced easily and without replacing 



tools . Depending on the filter size, and thus the required 
size of the f ibro f iber bundle, only the required number of 
hollow f ibrc f iber s need be placed in the corresponding filter 
housing and the latter subsequently closed. In this — way 
manner , filters of any desired size, i,e. with any desired 
membrane surface, can be fabricated easily and with little 
outlay. In particular, it is no longer necessary to provide 
different tools for each of the different f ibre f iber bundle 
sizes . 

[0033] The method according to the present invention is 
further simplified when, in accordance with a particularly 
preferred embodiment, the hollow f ibrc f iber s are fed 
continuously to a rotary winding wheel, on the outer 
circumference of which first housing portions are arranged. 
The housing portions are arranged such that the hollow 
f ibre f iber s can be laid in these first housing portions as the 
wheel rotates, while after placing the second housing portions 
on the first housing portions the hollow f ibrc f iber s are 
severed between the filter housings. 

[0034] In this— wa y manner , the said filters can be produced 
in a particularly simple fashion. The hollow f ibr e f iber s are 
continually wound into the housing portions arranged on the 
outer circumference of the winding wheel until the desired 
f ibre f iber bundle thickness, and therefore the desired 
membrane surface is obtained. It is advantageous that several 
filters or f ibrc f iber bundles can be made simultaneously in 
one process step, namely the winding of the hollow f ibrc f iber s 
on the winding wheel. The number of generated filters or 
f ibr e f iber bundles depends_^ inter aliaj_ on the diameter of the 
winding wheel. A winding wheel with a large diameter has a 
larger outer circumference on which more housing portions can 
be arranged one behind the other. Likewise, the width of the 
winding wheel determines the number of filters of f ibre f iber 
bundles that can be made in one processing stage. If the 
winding wheel is wide enough, two or more housing portions can 
be laid side by side, so that two or more rows of housing 



portions arranged one after another into which the hollow 
f ibro f iber s can be wound are provided on the outer 
circumference. This all contributes to providing a simple and 
inexpensive method. 

[0035] It is furthermore advantageous when, in accordance 
with another embodiment, the second housing portion is 
flexibly joined to the first housing portion so that it need 
only be swung onto the first housing portion. For example, the 
first and second housing portions could be flexibly joined by 
means of a film hinge. This simplifies and facilitates the 
manufacture of the filter housing itself, since the first and 
second housing portions can be formed together as one part. 
[0036] A further improvement of the method of the present 
invention is obtained when both housing portions are formed 
half -shell-shaped, and the second half -shell-shaped housing 
portion is placed on the first half -shell -shaped housing 
portion to form a tubular filter housing-j — in accordance with a 
further — prof orrod — embodiment . This facilitates on the one 
hand the winding of the hollow f ibro f iber s in the first 
housing portion, as the half-shell shape of the first housing 
portion causes the hollow f ibro f iber s to be centered as they 
are wound. On the other hand, the f ibrc f iber bundle with the 
hollow f ibro f iber s arranged essentially in parallel is 
surrounded in a manner adapted to its contours by the finished 
tubular filter housing. Thus^ no superfluous space is present 
around the f ibro f iber bundle that could accommodate 
unnecessarily large amounts of dialysis fluid, for example. 
Furthermore, the f ibrc f iber bundle is supported from the 
outside so that the individual hollow f ibro f iber s are securely 
held in the bundle. Mechanical damage to the hollow 
f ibrc f iber s is consequently avoided. 

[0037] The terminating parts covering the hollow f ibro f iber 
ends can be connected to the filter housing in any desired 
manner, provided that a sealed and reliable joint is obtained. 
However, it is advantageous when the terminating parts are 
glued or welded or are screwed on to the filter housing. In 
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this — wa y manner , a simple, secure and reliable connection 
between terminating parts and filter housing is obtained. 
[0038] The objects of the present invention are thus - is- 
achieved by way — means of an apparatus, wherein the tubular 
filter housing is composed of two half -shells, and wherein the 
two half -shells are adhered together by means of the potting 
compound . 

[0039] In this way manner, the filters can be made simply 
and inexpensively without excessive outlay, as the hollow 
f ibro f iber s can be laid one after the other in a first half- 
shell. Depending on the desired filter size or f ibrc f iber 
bundle size that determines the membrane surface, the required 
number of hollow f ibro f iber s can be laid in the filter 
housing. The thus formed f ibre f iber bundle can then be 
covered directly by the second half -shell, that is placed on 
the first half -shell, so that, on the one hand, damage to the 
hollow f ibrc f iber s, or the f ibro f iber bundle, by external 
forces is avoided, and on the other hand, the risk of 
contamination is reduced. 

[0040] In accordance with a preferred embodiment, it is 
advantageously provided that the tubular filter housing is 
composed of two flexibly connected half -shells, the two half- 
shells being copccially p referably flexibly connected by means 
of a film hinge. In this way manner, the manufacture of the 
filter housing per se is inter alia simplified, because the 
first and second half -shells are formed as one piece and can 
be fabricated together. After laying the hollow f ibrc f iber s in 
the first half-shell, the second half-shell need only be swung 
onto the first half-shell to form the tubular housing for the 
filter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] Further features and advantages of the present 
invention will be described in more detail with reference to 
prof orrod — ombodimento — aftd ^the following detailed description, 
which, in turn, refers to the enclosed drawings , wherein : — 
These show in 



[0042] Fig. 1 is a side, elevational, schematic oido view 
of a winding wheel used in the method of the present 
invention ; 

[0043] Fig. 2 is a side, p erspective view of an open filter 
housing; 

[0044] Fig. 3 is a top, p lane view of an open filter 
housing with a partially shown f ibr e f iber bundle; 
[0045] Fig. 4 is a front, elevational, sectional view 
through the filter housing of Fig. 3 taken along tho line A- A 
thereof ; 

[0046] Fig. 5 is a side , p erspective view of a filter 
housing connected in a sealed fashion by means of ultrasound 
welding, with terminating parts; 

[0047] Fig. 6 is a top, p lan view of an open filter housing 
CO for connecting both housing portions in a sealed fashion by 

means of the potting compound; and 
fll [0048] Fig. 7 is a side p erspective view of a filter 

housing with terminating parts joined m a sealed manner by 
^ means of the potting compound of the present invention . 

W DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT S 

H ^ 

l^i [0049] Referring to the drawings, Fig. 1 shows a side view 

ill of a winding wheel 9. On the outer circumference of the 

in 

Q winding wheel 9 several filter housings 13 are arranged in 

such a way that hollow f ibre f iber s 1 can be wound in the 
filter housing 13. The hollow fibro f iber s 1 are fed from a 
supply roller 3 to a distributor apparatus 5, and from there 
further to the winding wheel 9. It is to be noted at this 
point that the hollow fibro f iber s could also be supplied to 
the distributor apparatus directly from a production machine, 
or spinning machine. 

[0050] Several distributor rollers 7 are arranged on the 
distributor apparatus 5 and each feeds individual hollow 
fibro f iber s 1 to the filter housings 13 arranged on the 
winding wheel 9. The distributor rollers 7 are movable in 
their longitudinal axes and are controlled such that the 
individual hollow fibro f iber s 1 are placed in the filter 
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housings 13 offset relative to one another and distributed 
across the whole housing width. The hollow ^ifea^fibers 1 are 
unwound from the supply roller 3 and wound on the winding 
wheel 9, or rather in the filter housings 13 arranged on the 
outer circumference of the winding wheel, as the winding wheel 
9 is turned as indicated by the arrow 11. A tension roller 15 
is disposed between the supply roller 3 and the distributor 
apparatus 5 and holds the hollow f ibrc f iber s 1 under a certain 
tension to enable the controlled deposit or winding of the 
hollow fibro f iber s 1 in the filter housings 13 on the winding 
wheel. The tension can be applied to the tension roller 15, or 
the hollow fibro f iber s 1, as indicated by the arrow at 15 
using spring force or weight. 

[0051] The individual distributor rollers 7 can also each 
feed two or more hollow fibro f iber s 1 to the filter housings 
13 disposed on the winding wheel 9. In this case, the hollow 
fibro f iber s 1 supplied to the filter housings 13 by the 
different distributor rollers 7 are placed in the filter 
housings 13 displaced in groups relative to one another. 
[0052] Fig. 2 shows a perspective view of an open filter 
housing 13. The filter housing 13 consists of a first half- 
shell-shaped housing portion 21 and a second half -shell-shaped 
housing portion 23, that are flexibly connected with one 
another by means of a film hinge 27. The first housing portion 
21 comprises a connection 25 and a weld or adhesion strip 3 3 
on the longi tudinal s ide oppos ing the f i Im hinge 2 7 . The 
second housing portion 23 likewise comprises a weld or 
adhesion strip 35 on the longitudinal side opposing the film 
hinge 27. Several clamp stubs 29 are disposed on the weld or 
adhesion strip 33 of the first housing portion 21 and are 
constructed such that they can engage with correspondingly 
constructed apertures 31 on the weld or adhesion strip 35 of 
the second housing portion 23. To close the filter housing 
13, the second housing portion 23 is pivoted onto the first 
housing portion 21 by means of the film hinge 27, so that the 
clamp stubs 29 latch into the apertures 31 and affix the first 
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and second housing portions_^ 2 1— and 23j_ together, with the 
weld and adhesion strips^ 3 3 and 35_^ lying on top of one 
another. These are then joined in a sealed fashion by 
welding or gluing, as will be described later in more detail. 
[0053] However, the sealed connection of the two housing 
portions 21 and 23 occurs only when the desired number of 
hollow f ibro f iber s 1 has been laid in the first housing 
portion 21 and forms the desired bundle. To permit this, the 
filter housing 13 is disposed on the outer circumference of 
the winding wheel 9 (Fig. 1) in the open state shown in Fig. 2 
in such a manner that at least the inside of the first housing 
portion 21 is directed outwardly. In this way, the hollow 
f ibro f iber s 1 can be wound into the filter housing 13 as 
described with reference to Fig. 1. 

[0054] Fig. 3 shows a plan view of a filter housing 13, 
wherein a hollow f ibro f iber bundle 41 arranged in the first 
housing portion 21 is partially depicted. The filter housing 
13 corresponds essentially to the filter housing 13 shown in 
Fig. 2 and described with reference to Fig. 2, so a renewed 
detail description can be dispensed with. In contrast to the 
filter housing 13 shown in Fig. 2, the clamp stubs 43 are not 
arranged on the weld or adhesion strip 33, but rather on the 
outer edge of the — same. Also_j_ the apertures 45 are not 
arranged in the weld or adhesion strip 35 of the second 
housing portion 23, but likewise on the outer edge of ^fefee 
same . 

[0055] It should be noted at this stage that the connector 
25 arranged on the first housing portion 21 need not 
necessarily be disposed there. For example, the connector 25 
could also be arranged on the terminating part that is 
described below in detail. Likewise, the connector 25 could be 
arranged on the second housing portion 23, or two or more 
connectors 25 could be provided, which may be arranged on the 
first or second housing portions_j_ 2 1 — and 23_^ or on the 
terminating parts still to be described, as desired. 
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[0056] As can be seen well in Fig. 3, the hollow f ibrc f iber 
bundle 41 lies with hollow f ibrc f iber s 1 arranged essentially 
in parallel in the half -shell-shaped first housing portion 21 
and fills the latter substantially completely. This can also 
be seen well from Fig. 4, which shows a section through the 
filter housing 13 along fefee — line A-A in Fig. 3. The hollow 
f ibrc f iber bundle 41 fills the cross section essentially 
fully, so that when the filter housing 13 is closed, that is, 
when the second housing portion 2 3 has been swung onto the 
first housing portion 21, it is supported mechanically by the 
filter housing 13. However it is not compressed by the filter 
housing 13; the hollow f ibrc f iber s are still separated from 
one another by a certain space or play. 

[0057] Fig. 5 shows a perspective view of a filter housing 
13 in the closed state with mounted terminating parts 47. The 
terminating parts 47 that are placed, respectively, on the 
ends of the tubular filter housing each comprise a further 
connector 49. As for the connectors 25, the connectors 49 can 
be of any desired structure and, for example, can comprise a 
screw thread for connecting a conduit. The terminating parts 
47 themselves can be placed on the filter housing in any 
desired manner, for example, they can be screwed on or be 
connected in a sealed fashion to the filter housing by welding 
or adhesion. In the embodiment illustrated — hero , the first 
housing portion 21 and the second housing portion 23 of the 
filter housing 13 ohown — here — are connected together in a 
sealed manner by ultrasonic welding of the weld strip 33 on 
the first housing portion 21 to the weld strip 35 on the 
second housing portion 23. 

[0058] This is only one possibility for connecting the 
first and second housing portions^ 2 1 — and 23_^ in a sealed 
fashion. Another possibility that was mentioned above, is the 
gluing together of the first and second housing portionSjr^ 2I-7- 
and 23 j_ by means of the potting compound when potting the 
hollow f ibrc f iber s . A plan view of a correspondingly formed 
filter housing 13 is shown in Fig. 6. 



[0059] To simplify the description, like parts are provided 
with like reference numerals. In contrast to the above 
described filter housings 13, the first and second housing 
portions_^ 2 1 — and 23^ each comprise a potting strip 51 on 
their longitudinal sides opposing the film hinge 27. In their 
central areas, the potting strips 51 each have a potting 
aperture 53 and, at their ends, an outlet aperture 57. A 
potting channel 55 extends from the potting aperture 53 on 
both sides towards the outlet apertures 57. Clamping means 59 
are arranged in the potting strip 51 on the first housing 
portion 21 and are formed such that they engage with 
corresponding clamping means 61arranged in the potting strip 
51 of the second housing portion 23. These clamping means_^ 59- 
and 61j_ engage in one another and hold the filter housing 13 
in a closed position when the second housing portion 23 is 
swung onto the first housing 21 by means of the film hinge 27. 

[0060] In this closed state shown in Fig. 7, the potting 
strips 51 of the first and second housing portions_^ 2 1 — and 
23j^ lie against one another so that the potting channel 55 is 
closed. If a potting compound, for example polyurethane, is 
now poured into the potting aperture 53, it will flow through 
the potting channel 55 towards the outlet apertures 57 and 
will exit there through these outlet apertures 57 into the 
interior of the filter housing 13, to pot the hollow 
f ibro f iber ends. The flow movement of the potting compound 
towards the outlet apertures 57 and thus the potting of the 
hollow f ibro f iber ends can, for example, be effectively 
assisted when the filter housing 13 is rotated to generate 
centrifugal forces acting in the direction of the ends of the 
filter housing 13 . 

[0061] After hardening, the potting compound remaining in 
the potting channel 55 sticks together the connected housing 
portions_^ 21-; — and 23, that are affixed by means of the 
clamping means_^ 59 and Sl_^ and seals the joint at the same 
time. A filter housing 13 made in this way is shown in 
perspective view in Fig. 7. Here again, like parts are 
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provided with like reference numerals to simplify the 
description. Here the combined potting strips 51 with the 
potting aperture 53 in the centre are easily identifiable. 
[0062] Although the invention herein has been described 
with reference to particular embodiments, it is to be 
understood that these embodiments are merely illustrative of 
the principles and applications of the present invention. It 
is therefore to be understood that numerous modifications may 
be made to the illustrative embodiments and that other 
arrangements may be devised without departing from the spirit 
and scope of the present invention as defined by the appended 
claims . 
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